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(1) 888 % ol S P A ER R A B kT AR
INEY

EHF AR (A1) P A ER SR ATH RS FRFR
(@) * ity &
ﬁ%iﬁﬁéﬁﬁﬁ*ﬂ%ﬁ%%&%vﬁi?A'@Tpfﬁépg%ﬁi
B R RREE R TRAE L 9 45% - £ % FPD AL %K > AT L
B} TFT LCD 2 %%/ 3 g% BAAARE AN ERAS LR
7.5 b AR e ® b o wliE 50% 0 e
B) " HA k2 WFpRE ALY
STLAN L ARUARABRG - O RRIEE L ghins RAL 5
PERUOPFLAZAIET I AFEREAROAERAL S LAIETFEAE
PFALNPELAFIEAS IS AR 2 ik o T RRA R EHEAE LK
FARE 2R RGP o
.EF%I]?&»;@:T% -
REP T AERMTRFAAPLE L 2 F L NPRMETBRFL AR -
Rl (PCB) =t 38 ¢ FET N~ paF ~3d
1ECFRHCEF G2 LEMHES  TAHLITF LRAR - H AR
%,ﬁxfﬁggﬁ’l}ﬁg% JEROE s RMEE T 3 Pz p _%;;‘é‘@-rﬁ £ T e koo
RFLERMIBFAEFDESUTA AP P ERBTFASE L 0 T
t“%fﬁié_a&:’vﬁ*ﬂﬂ%%‘:; ”’?J‘»mézl“%ﬁ@i,u i o
1245 Prismark 7% 424 4 v @ 7 2006 & ~2010 # HP R > 2T F kLA N
Afdd % 4 14430 g~ g%ﬂ 417,380 i~ » E3a4F LK & 5 3.8%
o 7~ 2006 £ ~2008 & H#p fF £ 2247 ERE F 5 59% o AT @ & 2009 #

ds {8 0 B HF g & 2010 & P fkAp o v F & 2009 E % £ 14,890

B gL 16.7% o Prismark 3R] - & ~ 2011 # 23R F kA A &
¥ £ 58%E I £ £ 18,390 ig~ > Fla ~ 2015 & #sE 3 £ £ 23,190 B~
IEAFEREFDEIN MR g A s ~ 2006 # 3 & ~ 2008 #

ﬁ%ddg—ﬁo

PCBH# A2 FFNA¥? L& cnws (TF2 - o d = 2006 &~2008 &

2 PCBRA BEDAF EH & 5 5 59% -0 ~ 2009 # » X &/ 2 75

» 23 PCB 3% A& Edd ~ 2008 # 7' 145% » 2 % £ 412 g~ > & ~ 2006
#£~2010 # chE 324 S E W5 25% - & ~ 2010 & > % F3 T T Ko

AR LE, & 7 2010 & 27 PCB & @3 & 23.6% > E 3% £ 510 g~ > %

TESTE L PE

Prismark #g /B » @ ~ 2011 # >3 PCB & &3¢ #:£ 7.0% > £ 3| % £ 546

B oed & 2011 #£~2015 # H F > >3k PCB #-if4F 6.5% g & 42 T &

v el 2015 & AR X ETFE £ 698 R o
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g93

CAAGR=6.5%

700
e00

210
200

400
300
200
100

CAAGR=10.8%

; - .
2006 | 2007 | 2008 | 2009 2011E |2012E [2013E [2014E

B 36 36 32 20 23 24 24 23 23 22

=i a0 46 45 34 39 39 38 38 37 37

m A= 105 | 107 | 102 | B3 102 | 101 Q9 o8 06 Q5

m L 143 | 152 | 153 | 132 | 159 | 172 | 186 | 201 | 217 | 235
(BEZ/+E)

mFE 117 | 136 | 150 | 143 | 185 | 205 | 227 | 252 | 279 | 309

&t 451 | 477 | 482 | 412 | 510 | 546 | 580 | 617 | 656 | 698

1 ¥R L TR AT 0 & & 2006 £~2010 £ H F > ¢ B+ e PCB

g B LR AR 215 ALK E Bl A AR 200 A E 304 £ M K
F 5 61%  #FuEd =~ 2010 & #d ~ 2009 #H L 161% > & 27+ A
% PCB (7 £ enfp b4 %45 R 9 -
a7~ 2010 # ¥ B+ PCBR & R d 1% & PCB. &)_?}_E_ 3 k1,252
B~ 232% (#dy Xk Prismark) - & =~ 2006 & ~2009 & £ N
A B 5 232% ~ 21.2% ~ 22.7% ~ 25.7% » kA g $HT fE 3 f;k
21%~25% = +- vk % > T E L3355 236% °

F*E“ﬂ
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2013 # 2 & 4a# PCB» Hrend £ hp 2 ¥ayisd 8% ind 4 = & o Smartphone
2010 EB e 4 > AR EWMEI WA ELE > A Tablet hZ K> 454 42012 &
B 4o s o %4 2013 #4242 5 Notebook ehd | o d ip st BB g £ 7 K4 F ih
Fito e FRERFRET A SF I YRR ICHE > 2 Y
B DI ehg 0 & 2 B R REA L& D KBt o

EMEFALARK G o FAS AP E MW B RS S £ E 2013
EOF AL DLW rg;rg, e e N N ,,afr‘;f"iIBI,a’
EWEFLAMEW 0@ RApps cfT 20 % ‘}*fr16"‘}‘@lﬁ o PHB AT
Rl ~ B I3t AR B ﬁli’-”'ﬂﬁmIC?"ff;j\%‘ﬁ‘*rﬁm'ffgiﬁmiaalﬁ]@l}&’
o EF AL TR E 30 R~ -

foRET G A & F AL D 2012 & Rt o 80 M AT 4 & 100 R
I 110 i~ 0§ 25%% 28%* &% % AR (HDI) Fir@ sierfl R B4 (PCB) -
60%% T0%* Afrdgw i (IC) A4r - sfkA L5 (BGA) % & (Flip Chip) $4+ ¢
® 50% H i FPC A ) o 40 b 7 PCB AL d “ A EL L8 h? Rpd m\m%mﬁﬁ;
%~ 2 HDI WAz - 2013 # PCBARM sk & e R R AP E TP Y » 2 & £ (7
ol LAY SR o
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T B % (Flat Panel Display ) 4% 1 & 2 TFT LCD & # At

EEP W
% % % X TouchPanel fy 5 2 & £ % o
oA RS TF R AT R AR E k> FRAIUIE TR
j; %>~§3Q§§$:?‘E?I§Z§ﬂ ﬂq j:ﬁi jk 6()IELFT7B\ ym iﬁ‘i %EZ% itlhrlﬁ)‘g" T% ﬂ?iﬁ
AT B A IEE o KA GPSEEFNERFIL AT WY F
\—3"&4]':5

EEL A

N F imuﬁ»d,; SEFFECERFEEI AL LR
# s ek e4e TFT LCD ~ TN / STN / CSTN LCD ~ OLED ~ PDP » #] % %7
R FBIFEL B 3 4L 243 g & o TEFTLCD % FPD # #-éhi it
ﬂtF(ié’»i’és‘féS *FPDA®E) > L& f* A5 5 LCDTV 2 &HEREZL L
3T ¥ F o 4 2+ TFTLCD 03 &4 & k p + 5~ % @ 5 CRT B 3
ﬁ,#ﬁ-m;ﬁ-‘]‘\"
PR LB KB ERGSEE AEAI 2012 8 e TR FL Y T
AERN A B FIFEEIF i m LB F L kp - hp Akl i
HEEAZA A B S F R o 4 € o P % 1 4g4% FullHD 3
245 & 4Kk2k & ¥ 0 2 IGZO ~ AMOLED % #7THbrcnie * + 5 & ¥ » -
Sk REF 2012 EF AL DAk 0 S FRAET AL R 2012 £
%7 5 R 430 @ 3] 2013 #0200 o0 A R F TR TR T AT E
AH-VA s 2 Qfeddde > 7 A S s DFEA L » Ldic i
A I GEATEE B oo AL d s et 2 2012 E e 171 iE ik
ﬁJ,HT;Mzoo B> LB FIILFAITD F oo B SRIRT A ET
st TET hi B A had ERBEF TP B o d 209 Wpe 2w S8

A %ﬂ?mﬁ:}ﬁ%ﬂ"‘@]ﬂ‘ﬁTFTﬁnb%—" 2014 & * ty= £ 50% >
ERIRA I BFOFAT P W S B B 2014 £ < g T

175% 2 R4F%E PR gL 7 A > £99 865G 7 &L KT 85G % & &
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——= 5 Falh

BHIZERE - gl EEE

ARG F S G 0 AEA S 83 £ 38% % £ & A% o Tablet 4 » W & 2 NBfJ
i r’?’ﬂ:‘k%‘“‘ » Touch Panel 7 e iz b4 » & FIER* 3T 2B (1 ~ 37~ 8
ko g~ wE] o~ FORRER R FBAE o RATR  FF S IR~ FUE S TR
SRR R WRBF PRI EE B 77 B (incell/on
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20082013 2K FRER IR KAMYBMER - FEX)

L L kS T T L EY Y
——p BT EYOY(%) b T BYOY(%)
2.500 80%
| F 0U52%%8F% ] 0
2,000 | — $$ﬁﬁ‘&$ﬁ%38r3ﬂfﬂ 4 60%
50%
1500 | 40%
4 30%
20%
1,000 | 10%
0%
500 | -10%
-20%
0 L -30%
2008 2009 2010 2011 2012E  2013F 2014F 201SF
P ERAFER
R A 8
MRS TOL 0GS GG -
- T+ ﬂ F i g
! 2014545 (EWE ) =
T AAA A A AAA A AAA AAA AAA
(1) (3) (1) #(2) #(2) #(2)
— AAMAA AAAA AAAA AAA AAA AAA
L (1) (1) (1) @) @) 2)
e A A AAAA AA A A AAA
(1) (1) @) 2) 2) 3)
A (1) fE(1) Q) #2) #(2) #2)
AAA A A~AA AA AAA AAA A
Bk (1) 3) 3) (2) (2) (4)
UsD 18 UsD &~10 usD 10 UsD 15 usD 15 UsSD &~6
e TPK TPK%@%% © TPK- s H#+TPK  Nisshia+TPK /i - BRIFL
R R I
375 2L ,L

Rk shig % TPK (o e 5k 5 0 973 & 2013 2 03048 ~ 27 5 % 300 ie 7 —;1« * 3
0> @84 NB ~ Tablet 2 AIO « {94558 3 #3 4 A 1787 > 2013 & T4 557
B P 205 @5 o wgﬁ # 34% » i3 2012~2015 & this 4 fo s £ & i 5] 25.3% -
B OHHT 2013 £ NB S F A RS WABSE - 2 ERSFET S 11% 0 4
Far FRA2700 F 5 o0 F17 2015 i L 7] 23.2% - @ i AIO B H-RHH
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WHEE : DIGITIMES %2 - 201372 HE:-AWE

Fdatyg wiéwiigﬁbﬂliﬁﬁm‘}i_i%%&";Wﬂ\iﬂ,}i'ﬁﬁﬂ

N

LA S
4

DARAE KT DA W FFR A WER BT S HEEE S 2D
3%

/J»}ig"_‘o

> ll'L//f/f\?Fié“ > D‘}iﬁﬁ:9 }f%‘lf Hrd E:lf,&’ff’l:ﬁ _;

FFPHE IR

-58-

2013 E i A F A AL D v AR R



Ol W
BRED AL EAIS U R~ 3RIR~LED 2 S HET A o
2012 &#d WEEFFAE 2R LEMAEERT31% 02013 & £ 00 > FEt

AEREROIET L AT EEEHAEAESL o

B 4: FEREREE W23 FRAEAKE

Total
FERE
T ¥ H
A
O
i

& okt ,gi iy

0 2 4 6 8

FHER B Gartner « T A e 45 8
€ Gartner eh3ffs » SHFMAOLEMFT AL N E L LW REG T ¥ ¢
W ERCE O BEELE T 2015 #F € 2 2 DAY ) o
SERNFELKR AR IR FFAL NS R SHT 2013 & F AL
Mg 90~100 £~ > 2014 E L E A RE~A LY 205 FF] P TR R
FIE20 2 A KF NI I6 2K - ¥ > SRS Bad i 18 R FIRF G
BE o Ry oML HMTER > 2014~2015 2+ = = 18 v fu [FI3k & RFH] 2>
ﬁ?@MSE#’&%ﬁﬁﬁﬁﬁﬂﬁﬁﬁ(@mtmb)’ﬁZMW%m7E%%
bpik 2R A 4 AM (pilot line) » Fad 2 4e b T pFEisa > F - g4 0 S

Th 2018 £ 5 18 &R R A - BEAERT - LF AL DA
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_MRest of Asia/Pacific MChina ™ South Eorea MTaiwan

USD mn
18, 000

14, &00

1.600 [ —— -— S —— - - - -

8,400 | —- - - -- -- - - -

5, 200 - -— - -

2,000

01

2012(F) 2013(F} 2014(F) 2015(F} 201GCF)

AN Gartner ~ T A 1885 ¥
Y- 2 g dhpladgs > 2013 & R T AL i 4p ot 2012 #4858 9 15%
A R T AFRET DRAHHE B AR kiFE 30-40% 0 EH T
e d P 1/3 8% v ae flaedhe B & A Fdhi - FC CSP~ 20 2 5 & Fl4t
#(CPI) ~ Lead-free solder bumping ~SiP % % - 2 & & B IL kp 3t imd Ll

g o
Fhi B(aEa) 2007 2008 2009 2010 2011 2012F 2013F

HHA 17200  18.600  11.400 34100 20400 20200 24.000

Amkor 7800  13.100 5.500 13,500  12.900 16.000 10,500

w5 12200 10,000 5.400 15,300 11,000 16,4007 11.300

STATS ChipPAC 7600 9600 7400 8.200 9,000 11.000 9,500

h o 11100 9500 4200 11.800  15.200 6,500  9000~9200

A 2,500 1.400 000 1,900 1.000 1,000 1.000

% 6.300 2300 1.300 3.700 2,500 2500  2200~2500

g 8.400 8.500  2.900 4,800 4.600 3.800 4080

a9 1.500 1.800 1.500 2.300 1,200 1000~1100 1000~1100

Wi 1.640 1.000 500~600 1400~1500 1.000 1000~1100 1000~1100

TOTAL " 762407 75800 0 41050 97.050  87.800 88.500 74.8390
s 8] 2007 2008 2009 2010 2011 2012F 2013F

HAH A -3% 8% ~30% 199% -14% 1% -18%

Amkor -24% 68% -58% 145% 4% 24% -34%

W 11% -18% _46% 183% -28% 40% -31%

STATS ChipPAC -41% 6% 23% 11% 10% 22% -14%

h & 26% -14% -56% 181% 20%, 57% 40%

T 4% 447, -36% 111% -47% 0% 0%

b -50% -63% 43% 185% -32% 0% 6%

¥ E -8% 1% -66% 66% 4% 17% 31%

@9 36% 20% 17% 53% -48% 13% 0%

W 32%  -30% -45% 164%  -31% 5% 0%

TOTAL -15% -1% _46% 136% -10% 1% -15%
A dHRlH TN Y - AR R S 3D IC TSV = #HE K ehi » - 2 SR QAR ICH i 2
ARF OFBEFLFORY A EFTE )R EEBEREALLH FAEL L
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% (# %) £_# System Scalingen> #83afp ;N E) g <~ 7 Ko Ry AEFE T EMoo re’ s
Law) gdy > s ¥ WAefps s H P RA2 ANEESIRIBR Y Bgak] B o &
Mo MRS @R AR Rk BE T RERE R SR OES fj‘uﬁr“‘ A B B8
TP KOS KWL BT45 2 A AR TERE24 B OpER > K45 K WD B2
82 K Az » L AFE33 B cpFR - 3 WRAQE AR TESTIERIL 8B Y R > T i
ﬂ‘gw'%%» ;;_&Fgr‘tpa gg;b_{ o
4 i@ it 4§ More Moore % More than Moore » #5% JF AR5 R B & &2 & ¥ sae » r PFE G
FoLErEr 22 > R AAET BRELICaHF HLFRDFEL > 2L
ﬁfv’{”‘ it AP EE 2 o
LRk ‘wi]‘ CHEMEY 0 B 8¢ *Ei]‘%f?} 6B % = (Moore's Law)if & c13 i Hjiv

756_ 53D TSV i E i€ # &% 7 3 (Through-Silicon Via)3t %3y H R A E R p 3 EFRIT
BAFPCB) & gk 3t > TSVFE = P in— tRifpfics S 7 > E- A7 34 3 ppddean
= =& ~ s fp 4t % (Stack Package) » TSVi#2DT o f 7 e ¥ S22 3D v o & 5 R B
Wefg 3D A S N R B BABNDER SRR T A T R HFIA T 2 LRI e
3D ICEHiR] » 4p M A SAs B35 % 42014& » 3D ICA & &_2010~2017ﬁ CAGR $54%
¥ % [EK 78 & » $|2017# 23D IC % T 2 chf i 2 R #2013 % 2 F|50H %
(12”equivelant) » = & é{gﬁélOf* F540F 7 o d A2 RADFPEIRY PR OB ER IR
ERE H A LAR o # Bl o @ 3= & T+ (Samsung Electro nics ) ~ % i (Qualcomm)
« £ & (Micron) ~ & R(TSMC) “ P 7 K(ASE) £ WAL g0 ¥ L1E43D ICHEH
sl 2 pHNARIDICHEAS > FF A kit a3DICH HFELF- B2 o

T 233D TSVE K & f [
I y
450 | * mﬂ 1 ’ﬁl ] ox
400 1 8%
350 1 %
- 300 1 6%
+ 250 3D ICE‘{E‘ 1 5%
% 500 | 2010~-2017 5 |
£ CAGR 53.64%
150 | 1 3%
~ 100 | 1 2%
50 & r— r— 1 1%
2010 2011 2012 2013 2014 2015 2016 2017
3D TSVRH 1.9 2.7 3.9 5.5 9.0 15.2 23.9 38. 4
e F FY 350.0 362. 3 374.9 388.1 401.6 415. 7 430. 2 445.3
=30 TSVER#& £ 1% 1% 1% 1% 2% 4% 6% 0%

Yole Development
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IEK xS asdsmRdin

PADICARFEZaEFTKMiEHE

5,000,000
B2 g A T R
5,000,000 |
4,000,000
3,000,000
2,000,000
1,000,000
" [T2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2018 | 2017
= Imaging & Optoelectronics 42,578 85,874 132,977 174,210 | 244,701 | 338,843 | 449,618 | 603,606
RF, Power, Analeg & Mixed signal| 10,723 = 18,027 | 23,006 | 35,654  &1,102 | 84,445 | 110,921 | 146,403
= MEMS/ Sensors 92 | 18,664 49,431 | 62,119 | 104,541 | 158,674 | 228,727 | 205,883
» 3D Stacked DRAM - 15,854 | 50,583 | 146,200 324,563 | 583,361 | BTB,729 1,598,526
m Loglc 3D SIF [ SoC - - - 8,604 | 55884 | 235,157 | 585,294 1,043,015
= 2D Wide |0 Memory - - - - 110,215 | 252,005 | 896,565 1,429.417
m 3D Stacked NAND Flash . - - - - 8,877 | 20,130 | 288,150

| 53,393 136,519] 255,977] 430,877] 901,216] 1,671,462[3,149,984] 5,413,000

7 3D IC 40 B 5038 # B SFAIET £ i £ % K o 38% i A ) 514 R E R
FEF 2015 #5224 mE A LG A B2 S o

Overall Equipment market forecast
for 3DIC & Wafer-Level-Packaging (in M$)

SZE00M -

+W2W Bonding tool Underfill equipment (dispensing / jetting / printing)
S2400M | M Dicing teol

+FC Bonder Assembly tool 2al drop equipment
S2200M

* Temporary bonding & de-
szo00M  bonding tool

Imspection & metrology equipment
‘wafer probing tool
compressicn wafer molding tool
W WIW honding tool

sisom [ * Plating tool

stenem | *PVD tool(Cu seed,TiN barrier
deposition)

+ DRIE silicon etch tool

B C2W bonding tool

' Flip-chip bonder assembly taoks
Temporary bonding & de-boncing tool
Wt bench meta eich equipments

W Grinding & CMP equipment

W flting tool (ECD  Bectroless)

S1400 M

Sales forecasts (MS)

51200 M M "D tool {copper seed, TIN barmier deposition)

VD tocls (méde TH, Ta, fu deposition|
1 RIE avide [ silicon etch teol
M DREE silicon etch tool
m Oven | reflow oven
W Plasma Asher

31000 M

5800 M

$600 M M Cleaning resist toal

- - -
— M Davaloper track
400 M - M Exposure & ph i [stepper / i S
- m Vacuum teps lsminator
=2 = = . o

S0 M W spin-coater

PRI+ akgn B2 2 %:»?gé?&é SR A fa b Bl AR A WA T p St
ook MATE SUTEL R RCPRA ?ﬁéﬁ&é BL R TR é%wﬁﬂ
BIEB O BE L AR LTEWA $4a03D [CEME N Mg > J T3PS B S s L
’4\2"3]) IC i“ f{bmgaﬁ]’l‘lfik s f{‘%%f’ﬁ"ﬁwﬁg’?@l%’?ﬁ VEB?]&’L'
R R S FF AL e WA K GHBE s AR M -
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OLED # %

5 2012 # LED #§ < tgi3 &
#-d 70%# A 2

WA fo o FE
524 1;\'
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» 2013 # LED 2 & 2

R SLE SRR

7 B (181 /%)

F0 (6 /4 R)

%m&&-

500

447 AR 2 500

CFL(651m/w.8000/) %) & # % &

- 489

BERA 163

B0 A

- 932

H4n AR ¢ 932

LED(84lm/w, 50000 %) & # & &

: 270

B EA 90

E) W (R 20

3%

64

3% 5 F LEDRE A 518 25% » 20 % 5 ho20%

TP W #2405 [1H14

1H15

X H Rt -

TE 3T/E

it ¢ 1200lm

SW CFLE i A&

2 140 74/18

KB AL A

50T

B Ak B

* AL RA

» ﬁi?x{i Iiiadi

T RR: A RREEEEY

KRRt e -
) 90% > @ B T FALT ’)Fmﬁi ® 1= 5 LED
B oena g 0 2013 & 67 13“5’\”*11” E3EFH w A TaRR o

% PIDA =3 iz » LED B P %1% & #-48 2013 &£ 1 10% ~ tg = & 3] 2015 &
Eop T oo AR B R R DEMTE Kb 4o B it

e133% > A B 254 fgE o KA

TFrAFES A o » BT

AL

100, 000

80,000

60,000

40,000

20,000

A LEDS 9 # i LEDS ) % i % Bd %
90, 132 89, 252 o0
76,060 {408

' 33%
1 30%

18%

1 20%

10% 25, 461
m 1 10%
3% 9, 293 '

3,119 .
' 0%
2011 2012F 2013F 2014F 2015F

FHALR CPIDA » T A feRTEE 201271
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B AT TS %%?_%&éﬁﬁﬂﬁ%%%m%&’ﬁ%ummm
R e ik ok 82 25%

TWh
40000

World Electricity Demand ]

35000

30000

PV:9,113 [TWh]

25000 (25% of Total)
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15000
Renewable
10000 Energy
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Small scale Hydraulio

5000
Largs scale Hydraulic r
el
2001 2010 2020 2030 2040
— N TOPOLOGY RESEARCH INSTITUTE
Source : EU RE Council : Sharp - 53 & $ =0 % a7 8232 © 200879

i MIC 63+ 2013 & 2338 WA 260N 2 1 306 X 230 B RM A+ £ 4 B

B B 2T AT B R FIL R BIRAL A H e TR G
,wfﬁ\g~;*i@ﬁ$%a BT AL SABNTE T BT 0% 440 ad B
HEL O AP ETR TR S AFRG A T o 2D BFGCI2 4R 2
18.8% 0 43 HRIEY BIAIE s B A iR s R ARG 13 hd & ¢ g fRA
FET R @RI 23 AL

Frige ok SHBa g 2012 240 EAREwwadfdE LA
EHIREZ ST EF R % vk s T '§ iL* A e g 0 Rd A fE
I W s B =S gl ] ’::L%_t_ 2013 ##4> AL T RS R R R D)
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FALNA G L wafseehibé o
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P 4130 03364 1,389 37930 03926 14,854
Aom 763 4.66 3,556 1,102 4.909 5,394
LS 6 38.49 231 - - -
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